Oral surgery to remove pyogenic granuloma in a high-risk patient is reported. A 47-year-old man with gastroesophageal reflux disease, diabetes mellitus II, dyslipidemia, and chronic coronary insufficiency (myocardial infarction within 2 years) with episodes of unstable angina was submitted to an excisional biopsy of hemorrhagic lesion in the lingual right mandibular gingiva. During dental treatment, the arterial blood pressure, oxygen saturation, heart rate, and electrocardiogram were monitored. Local anesthesia was performed with 0.45 ml of 3% prilocaine with 0.03 IU/ml felypressin. The anticoagulant therapy was not interrupted. No local or systemic complications were noticed during or after the surgery.
Introduction
Coronary artery disease (CAD) is highly prevalent in industrialized countries, and although prevention, diagnosis, and medication have improved, it is still the main cause of death [1, 2] . When CAD is symptomatic, angina pectoris is the presenting sign. Unstable angina pectoris (UA) and myocardial infarction (MI) are more critical situations and demand prompt medical care [3] .
Because of the high prevalence of CAD and the improved preventive measures leading to patients' teeth being preserved into advanced age, the general dental practitioner will more frequently encounter CAD [3, 4] . There are no contraindications to elective dental treatment of patients with stable angina [3] . UA and MI in the period of 6 months after their occurrence were designated by the American Society of Anesthesiologists (ASA) as class IV patients, limiting their dental care to urgency treatment [2, [5] [6] [7] . However, in view of the current technological advances in both peri-MI and post-MI treatment and assessment, these guidelines have been revised [5, 6] .
If ASA IV patients (UA or IM) with dental pain are given no treatment, this may aggravate the ischemic attacks due to pain and anxiety, thus leading to increased secretion and release of catecholamines [2] [3] [4] [5] [6] [7] . On the other hand, the dental treatment itself may endanger the patient's life, if it is not administered and monitored properly [2, 5, 6, 8] .
This article reports on the safe management and monitoring of an ASA IV patient during a dental procedure: excisional biopsy of a pyogenic granuloma.
Clinical Presentation
A 47-year-old man presenting with active CAD and considered to be a very high-risk patient (ASA IV) was referred to the Dentistry School of Uberlândia Federal University exhibiting a solitary nodule, 8 mm in diameter, in the lingual right mandibular gingiva ( Figure 1) , with spontaneous and intermittent bleeding.
Physical examination revealed a painless lesion, within a well-demarcated violet-colored (hemorrhagic) margin, friable in consistency, and of unknown origin, involving the lingual gingiva in the area of teeth # 43-44. According to the patient, the lesion had been present for approximately two months, exhibiting slow growth. Radiographic examination showed no teeth and/or bone involved. The initial diagnosis was pyogenic granuloma.
The patient's medical history showed gastroesophageal reflux disease, diabetes mellitus II, dyslipidemia, and chronic coronary insufficiency (myocardial infarction within 2 years) with episodes of unstable angina. The patient had been submitted to myocardial revascularization surgery (2 years previously); first, right coronary artery angioplasty (CAA) with stent (within 1 1/2 year); second, CAA (within 1 year), due to intrastent restenosis; third, CAA (about 9 months before) with new restenosis and stent implantation in ACD and previous descending artery (ADA); fourth, stent implantation due to restenosis (within 3 months); and finally, 2 months ago, this patient presented second degree atriumventricular block (mobitz II), being submitted to definitive artificial cardiac pacemaker implantation. The patient was receiving anticoagulants, oral nitrates, beta blockers, and calcium channel antagonist. The treatment of choice was an excisional biopsy with curettage ( Figure 2 ), due to the possibility of recurrence. During dental treatment, blood pressure, heart rate, continuous electrocardiogram (ECG), and oxygen saturation were monitored. The emergency service was on stand-by at the ambulatory, and it could be brought into action if necessary. The patient's physician was consulted, and none of the medication being administered to the patient was suspended, including acetylsalicylic and ticlopidine hydrochloride. The patient's international normalized ratio (INR) on the day of the surgery was 2.8.
The surgical appointment started at 9:30 am. No sedation method was used, as the patient was not anxious and the procedure would be performed in a short time. Preoperative vital signs were as follows: blood pressure (BP) 110/86 mmHg, heart rate (HR) 57 bpm, and 96% oxygen saturation (OS). On that day, the patient complained of chest pain.
After local anesthesia with 0.45 ml of 3% prilocaine with 0.03 IU/ml felypressin, the nodule was excised and sent for histopathologic evaluation. No active bleeding was observed during or after surgery (Figure 3) . During dental treatment, the patient did not complain of exacerbation of the symptoms, such as chest pain and dyspnea, or show marked hemodynamic change that necessitated discontinuation or postponement of the surgery, which was completed in 30 minutes. After treatment, the patient was carefully observed for vital signs, cardiac symptoms, pain, and ECG irregularities for 24 hours. Postoperative vital signs were as follows: BP, 111/90 mmHg; HR, 56 bpm; and OS, 95%. Acetaminophen (750 mg each 6 h, for 24 h) was prescribed to control postoperative pain.
Histopathologic examination confirmed the previous diagnosis of pyogenic granuloma (Figure 4 ). Follow-up examinations have been made every 30 days, to rule out recurrence of the lesion. No local or systemic complications were observed in a period of one month.
Discussion
The advances in prevention, diagnosis, and treatment of cardiovascular diseases have led to an increased survival of patients, although this group of diseases continues to be the first cause of death in industrialized countries. For successful dental management of these patients, as with any other disease, a complete medical history and physical examination, including blood pressure, heart rate, and respiratory function, are indispensable. When indicated, medical consultation must be sought [9] [10] [11] . Many authors have recommended elective dental treatment only after 6 months of myocardial infarction and with stable angina [7, 9, [12] [13] [14] [15] [16] . Therefore, an oral surgery should be postponed in patients with arterial coronary disease, due to the high risk of reinfarction and cardiac arrest [7] . Alexander et al. [17] , on the contrary, state that patients with coronary artery disease have a 1.1% perioperative rate of MI after noncardiac surgery, compared with a rate of 0 to 0.7% in the general population.
According to Niwa et al. [6] , dental treatment is possible in high-risk patients, but should be limited to procedures of short duration, with good pain control during and after the procedure. In their study, 63 patients received dental treatment after complaints of toothache or masticatory disorder during hospitalization, under local anesthesia with 3% prilocaine with 0.03 IU/ml felypressin, in a maximum period of 30 minutes. The procedures would be stopped if cardiovascular conditions showed signs of deterioration. In some of the cases, sedation (nitrous oxide or diazepam IV) was used. All the procedures were carried out without interruption, and 8 patients had angina in the period of one week after the procedure, 5 of them related to the dental treatment. Of importance is the fact that the incidence of postoperative complications was higher in patients with history of chest pain 2 weeks before the dental treatment and in those who failed to clear the Master Test Single stress test.
In the case presented here, although the patient had a history of unstable angina with complaints of chest pain daily, the procedure was accomplished without postoperative complications. The 24 h ECG monitoring showed no postoperative complications without any new ST depression. Although it is recommended in the literature that patients with cardiovascular disease should be treated under sedation, it is interesting that in the Niwa et al.'s study and in the present case, no relation was observed between the presence of complication and whether or not pharmacological sedation was used. Iatrosedation and the patient's confidence in the dentist are of great importance. In the present case, the medical care is a factor that could also have increased the patient's confidence.
According to Findler et al. [2] and Chapman [7] , a prophylactic dose of nitrates a few minutes before the appointment begins is recommended for patients with history of angina. However, this patient presented with continuous chest pain and used isosorbide dinitrate every 4 hours. Due to the risk of hypotension with reflex tachycardia [7] , this recommendation was not followed.
As the clinical diagnosis was a pyogenic granuloma, the treatment followed the established protocol, consisting of surgical excision and removal of etiological factors [18] [19] [20] .
According to Campbell et al. [21] , patients can safely undergo routine outpatient oral surgical procedures without alteration of their regular therapeutic anticoagulation regimens [21] [22] [23] [24] [25] [26] . It is necessary to establish the prothrombin time/INR on the day of the dental procedure or dental surgery, to ensure that it is in a safe or therapeutic range [23, 27] . Serum level is monitored via the corrected prothrombin time (international normalized ratio-INR). The optimal INR for most conditions is up to 3.018. The case presented here supports this statement, as no excessive bleeding was observed during or after the surgery, with an INR of 2.8 and no anticoagulant withdrawal.
It should be emphasized that in spite of the recommendation that cardiovascular patients should only be treated at least 60 days after myocardial infarction and with clearing the exercise stress testing [5, 6] , there are cases such as presence of pain or lesions that must be removed and diagnosis that demands treatment under far from ideal conditions, as in the present case. This shows that it is possible, even in such cases, to offer patients safe treatment.
Dental treatment must therefore be carefully conducted, with proper pain and anxiety management to minimize any elevation in endogenous catecholamine [2, 3, 5, 6 ] which could cause a number of undesirable effects, such as increased blood pressure and alterations in heart rate.
Therefore, the local anesthetic solution and technique must be those that offer appropriate efficacy and duration without the need for another injection during the procedure to avoid unnecessary pain and stress. In the present case, prilocaine with felypressin was the choice [6] , and acetaminophen was prescribed for avoiding postoperative pain.
To avoid additional risks and offer safe treatment in high-risk patients, as in the present case, oral surgery must be performed with cardiovascular monitoring in a medical facility with emergency support.
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